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S e le c te d  P a p e rs  Vol 1 : Stellar Structure and Stellar Atmospheres 
by S  Chandrasekhar
The University of Chicago Press : Chicago, USA, 1989
515 pages ; price : US 34 50 (Paper back); ISBN 0-226-10090-1
The present volume under review consists collection of scientific papers of S 
Chandrasekhar published during 1929-1945 in different journals and is the first of 
a projected series of five or six volumes proposed to be published within a few 
years. The criteria for the selection of the papers for publication in the present 
form are essentially two fold. First, the papers selected for the volume have not 
been included in any of the published books of the authors and second the papers 
treat only matters of possible historical interest not treated in sufficient detail 
elsewhere.
The papers included in the present volume are grouped into five sections. The 
first section consists of papers of the theory of white dwarfs. The implications of 
these papers for the problems of stellar evolution and the controversy arose with 
Eddington have been discussed. The interest of the author on the possible role of 
electron degeneracy to the structure of white dwarf stars was stimulated from his 
meeting with Arnold sommerfeld during the later's visit to Madras in the late fall 
of 1928.
The second section consists of papers on the equilibrium of distorted polytropes 
based on author's work for the PhD thesis submitted to Cambridge and also for a 
thesis, submitted for a fellowship at Trinity College. The original idea for these 
investigations came from an early paper of F A Milne. These papers were written 
from December 1932 to May 1933 during the authors stay in Copenhagen at the 
Institute for Theoretical Physics.
The section three of the present volume consists of the author's published 
papers on Steller evolutions. These papers were written after the author's 
published "Introduction to the study of stellar structure".
Section four consists of seven papers published by the author on Integral 
theorems on the Equilibrium of a star. Author's interest on integral theorems was 
stimulated by some correspondence he had with Milne. Eddington had shown 
earlier that the pressure at the centre of a star must exceed the value it would have, 
were the star homogeneous. The converse of this theorem leads to some far 
reaching conclusions ; in particular that massive stars with radiation pressures 
exceeding 10 per cent of the total pressure cannot have degenerate cores a conclu­
sion contrary to Milne's that "All stars must have degenerate cores". Milne 
concluded that the converse of Eddington's theorem must be false.
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The last section o f th e  present volum e consists o f e ig h t published papers o f the  
author on theory o f s te llar atm osphere. The authors interest in th is  area o rig in a ted  
m ain ly  d ue  to  his association and d iscussion w ith  F A  M iln e  and V  A m bartsu­
m ian. In th is  vo lum e I o f the series there are a ltogether 4 4  papers o f th e  author. 
A  com plete lis t o f p ub lications by th e  author is expected to  appear at th e  final 
vo lu m e o f th e  series.
A ll th e  papers presented in th e  vo lum e are o f very h igh  q u a lity  and reflect the  
o rig in a l th inking  o f the author. Th is  va luab le  and p ainstaking ly  produced volum e  
contains a w e a lth  o f in form ation  o f various aspects o f S te lla r structure and S te llar  
atm osphere. The u til ity  o f th is  vo lum e is not lim ited  to  these specialized area only. 
I t  w i l l  have a general interest to  all theoretical physicists and w i l l  serve an excellent 
reference book to  all engaged in th e  research in Astrophysics and a llie d  subjects.
S C  Mukherjel
Department of Theoretical Pjhysics, 
Ind ian  Association for the Cu ltivation  of Sjcience, 
Jadavpur, C a l c u t t a -^ 0  032
L IC H E N S  (a P relim inary Text)
by A run  Kum ar M isra  and Raghavendra Prasad A g ra w a l
Oxford & IBH Publishing Co ; New Delhi-Bombay-Calcutta, 1978 
103 pages; price : Rs. 25*00
Lichens represents a unique synthesis o f nature being m ade up o f % fungal partner 
(M y c o b io n t) and an a lfa l partner (P hycob ion t) liv ing  to g eth er in perfect harmony 
and in a sort o f peaceful coexistence in th e  b io lo g ica l w o rld , ta ilo red  to  colonize  
and adapting  them selves o ften  to  extrem e habitats , w h ic h  no o ther p lants can 
m atch . U nfortu nate ly , th is  group o f p lants have not received th e  a ttention  of 
scientists to  th e  ex ten t they  deserved in o ur country . There are on ly  a handful of 
lichenolog ists  in In d ia  despite th e  fact th a t th is  group can be very  successfully  
exp lo ited  both from  the v ie w  o f its econom ic im portance and as a b io log ical agent 
in  m onitoring  a ir-p o llu tio n .
I t  is o f in terest th a t a very handy, com pact, illu stra ted  book 'L ichens' (a  p re li­
m inary te x t) w r itte n  by A  K M is ra  and R P A g ra w a l published by O xford  &  IB H  
has been m ade ava ilab le  to  th e  students and teachers a like . In th is  sm all book of 
103  pages, th e  authors have covered 11 C hapters, besides a lis t o f taxo n om ic  index, 
author index and subject index.
In  th e  1st Chapter, the readers are introduced to  th e  subject regarding lichen. 
In  C hapter 2 , th e  h istorical aspect w a s  covered inc lud ing  a very useful rev iew  of
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w o rks  done so far in  In d ia  by d iffe ren t lichenologists s ta rtin g  from  A charions' 
w o rk  'L ichenograph a U niversa lis ' (1 8 1 0 ) to  th e  present tim e . The 3rd  Chapter 
deals w ith  c lass ifica tio n . It  w o u ld  have been very useful, if exam ples from  Ind ian  
m ateria l (G enus and S pecies) could  be incorporated under d iffe re n t groups— fo r  
exam ple under B asid io lichen. Chapter 4  is devoted to  d is tr ib u tio n  o f lichens w h ic h  
is adequately covered. C hapter 5  is devoted to  external and internal m orphology  
o f lichen th a llu s  in a lucid  manner and various structures associated w ith  lichen  
th a llu s  received a fa ir  trea tm en t. C hapter 6  on reproduction provided a concise 
account o f lichen reproduction by various means. C hapter 7  to o k  care o f lichen  
p h y s io lo g y ~ a  chapter o f im m ense value, w h ic h  is lik e ly  to  pane the w a y  some day  
o f successful lichen cu ltu re  in th e  laboratory  w ith  precise k n o w -h o w  by m ixing  the  
Phycobiont and M yco b io n t g ro w in g  separately— a challenging task o f the licheno­
logists fo r a long period o f tim e . C hapter 10 is thus confined to  th is  p o ss ib ility  o f  
lichen 'syn th es is '. 'E co lo gy ' is th e  subject o f Chapter 11, w h ic h  has been w e ll 
w r itte n  fo r w h ic h  th e  authors deserve special m ention. F inally  th e  C hapter 11 deals  
w ith  th e  various econom ic uses o f lichens as a source o f fo o d , f ie ld , pharm aceu­
tica ls , dyestu ffs , perfum es e tc . The harm ful effects  o f lichens have also been 
briefly  rev iew ed . There are 9  tab les  at th e  end o f th e  book w h ic h  m ay im m ensely  
benefit m any scientists for in a concise m anner, it  has assem bled w id e ly  d iverg ing  
data o f contem porary in terest ( lik e  g ro w th  rates o f some lichen species, names o f  
lichens used in a ir p o llu tio n  stud ies, data  on lichen chem istry. Lichen chem istry and  
use o f lichen  in m on ito ring  a ir -p o llu tio n  are th e  only tw o  subjects w h ich  should  
be incorporated in fu rther d e ta ils  in fu tu re  ed itio n s  o f th e  book, because both the  
subjects are not only  h igh ly  in teresting but w i l l  engage th e  a tten tio n  o f licheno­
logists more in th e  years to  com e.
The price o f the book is a b it  h igh but w h en  one considers th e  price o f recently  
published books on th e  same subject by foreign  authors (eq. H a le ), certa in ly  the  
price o f th is  book is m oderate and reasonable. In a n u t-sh e ll, the facts brought 
together on  'L ichens' is p ra isew o rth y  and I recommend the book to  the students and 
teachers o f th e  undergraduate Pass and Honours course o f Indian U nivers ities .
Probir Chatterjee
Header in Botany, Calcutta  University, 
35, fi. C. Road, Co/cutto-700 0/9
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U l t r a f a s t  P h e n o m e n o n  IV  (S pringer Series in C hem ical Physics, V o l 3 8 )  
(Proceedings of the Fourth International Conference, Monterey, California, June 11-15, 
1984)
edited b / D H A uston  and K B Eisenthal 
Springer-Verlag : Berlin-Heidelberg-New York, 1984
509 pages, 370 figures ; price ; US III 31'30 (Hard cover); ISBN 3-540-13834-x
Last decade has w itn essed  fast, if not u ltra fas t, developm ent o f generation and 
application  o f short optica l pulses o b ta in ab le  from  lasers. The p u ls e -w id th  have 
n o w  been pushed to  six fem toseconds, th e  m easurem ents have been m ade m ore  
precise and tru s tw o rth y , and there is hard ly any area in Physics, C hem istry  and 
B io lo g y  w h ere  k in etic is ts  have not m ade use o f th is  n ew ly  ava ilab le  sophisticated  
tr ig g e r. This  5 0 9 -p a g e  report on th e  p roceedings of th e  fo u rth  in ternational con­
ference held at M o n te rey , C a lifo rn ia  b e tw een  June 11 and 15, 1 9 8 4  bear testim ony  
to  th e  enthusiasm  and in g en u ity  o f scientists and to  th e  h ig h -q u a lity  o f research  
conducted  in th is  area since th e  last to p ica l m eeting  at H ilto n  Head Island in '(9 7 8 . 
S prin g er-V erlag  is indeed do ing  a g reat service to  the cause o f science by brii^ging 
o u t these volum es for th e  benefit o f those w h o  d id  not have th e  o p p o rtu n ity  o f 
a ttend in g  th e  m eeting .
The vo lum e covers fo llo w in g  top ics :
Part I discusses generation  and m easurem ent techniques (3 0  papers). Part II 
solid  s ta te  physics and n on -lin ear o ptics  (2 9  papers). Part I I I  coherent pulse pro­
pagation  (8  papers). Part IV  s tim u la ted  scattering (8  papers). Part V  transient, 
laser photochem istry (1 2  papers). Part V I m olecu lar energy re d is trib u tio n , transfer 
and re laxation  (1 7  papers). Part V I I  e lectronics and o p to -e lectron ics  (1 4  papers) and  
P art V I I I  photochem istry  and photophysics o f b io lo g ica l system s (1 7  papers). The  
above lis t am ply dem onstrates th e  breadth  o f the area and properly em phasizes th e  
current trend . A lm o st a ll th e  lead ing  scientists  from  all over th e  w o rld  have 
co ntribu ted  and th e  s ta te -o f-a rt (as o f 1 9 8 4 ) presented. The vo lu m e w i l l  be 
im m ense va lue  to  persons ac tu a lly  w o rk in g  on p ico - and fam to -second  processes ; 
th e  results w i l l  in terest persons w o rk in g  in related fie ld s .
M Chowdhury
Dep^irtment of Physica l Chem istry, 
Indiar} A ssociation for the Cu ltivation  o f Science, 
Jadavpur, C a lcu tta -70 0  032
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Surface Enhanced Raman V ibrational Studies a t  Solid/Gas Interfaces
(S pringer Tracts  in M o d ern  Physics, V o l 1 0 4 )  
edited by I Pockrand
Springer-Verlag : Berlin-Heidelberg-New York, 1984 
164 pages, 60 f igures ; price ; US *  28-40 (cloth) ; ISBN 3-540-13416-6
In  recent years, there has been a trem endous interest to  understand the physics and  
chem istry o f surfaces ranging from  th e  fundam ental interest in tw o  dim ensional 
physics and chem istry  to  th e  m ore applied  interest in the surfaces used in  sem i- 
conductor industry  or cata lys is . A  num ber o f n e w  techniques have been discovered  
over th e  last decade surface enhanced Ram an scattering (S E R S ) is one o f them . It  
w a s  firs t reported in 1 9 7 7 , w h en  tw o  groups independently observed an exceedingly  
large enhancem ent (1 0 "  -  1 0 " ) o f Raman cross section o f pyrid ine  on specially  pre­
pared silver e lectrodes. S ince then th is  has been developed in to  a very p o w erfu l too l 
to  s tu d y  the v ib ra tio n a l spectroscopy o f adsorbed species. S im u ltan eou sly , a num ber 
o f m echanism s have been proposed to  exp la in  th is  enhancem ent. The present book  
rev iew s th e  experim ental and th eo re tica l w o rk s  in th is  fie ld  w h ic h  w e re  reported  
before th e  Spring 1 9 8 4 . The m ain  aim  o f au thor has been to  em phasize th e  im por­
tance o f SERS as a surface analytical to o l and on th e  in terpretation  o f SER d ata . 
The discussions on the th eo re tica l w o rks  is b rie f, th o ug h  lis t o f references is 
exhaustive.
The o rg an ization  o f th e  book is as fo llo w s . A fte r a brief in troduction  to  the  
phenomena the author o u tlin ed  th e  basic principles in th e  second chapter and th e  
experim ental tech n iq u es in th e  th ird . In  th e  fo llo w in g  six chapters SER data o f 
pyrid ine , hydrocarbon, carbon m onoxide, oxygen , w a te r and some m iscellaneous  
system s have been discussed in some d e ta il. C hapter 10 discusses selected ap p lica ­
tion s  in som e o ther surface phenom ena and a fe w  relevant surface enhanced  
processes. F in a lly  a sum m ary and an o u tlo o k  fo r fu tu re  w o rk  has been presented.
C onsidering  the v igorous a c tiv ities  in the applications o f linear and nonlinear 
optical techniques in surface science it  is hard to  p red ic t how  long th is  slender 
volum e w i l l  be considered u p to -d ate . H o w ever, for the research w orkers in th is  
fie ld , th is  book w i l l  d e fin ite ly  be a very useful source o f references (a lto g eth er  
9 3 6 ). For a beginner in terested in th e  spectroscopy o f adsorbed species th is  book  
w ill co ntin u e to  be a n ice in troductory  tex t even after being overtaken by a more  
elaborate vo lum e.
K Bhattacharyya
Department P h y s i c a !  C h e m i s t r y ,  
I n d i a n  A s s o c ia t i o n  f o r  t h e  C u l t i v a t i o n  o f  S c ie n c e ,  
J a d a v p u r ,  C a l c u t t a * 7 0 0 0 3 2
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Short Wavelength Lasers and Their Applications (Springer Proceedings in 
Physics, Vol 3 0 )
(Proceedings of an International Symposia, Osaka, Japan, November 11 >13,1987) 
edited by C Yamanaka
Springer-Verlag ; Berlin-Heidelberg-New York-London-Paris-Tokyo-Hong Kong, 1988 
xiv I 410 pages, 374 figures ; price ; DM 104 (Hard cover) ; ISBN 3-540-50311-0
The book under review records the proceedings o f the international symposium on 
short wavelength lasers and their applications held in Japan, November 1987, The 
papers presented have been classified in six m ajor sections dealing w ith  X -ray  
lasers, free electron lasers and synchroton radiation, excimer lasers, short w ave ­
length radiation in laser fusion and other applications along w ith  an introductory 
section.
Since short w avelength lasers have found a w id e  area o f applications in 
m aterial processing. X -ray  lithography, photochemistry, isotope separation, 
nuclear fusion, D N A  research, etc. recent years have witnessed a tremendous 
upsurge in the development o f technology o f these lasers. In the section for Ijl-ray 
lasers new  X-ray lasing at 6 .6  nm and 7 .1  nm in Eu-ions and novel results on 
X -ray holography have been reported. Interesting X -ray  resonator concept has 
been developed. Short wavelength free electron lasers (PEL) operating at 
1 0 -2 0 0  nm developed at Stanford and a tw o -s tag e  PEL using a 6 M eV  accelerator 
have been reported. Because o f high power output and pulse compression leading  
to  pico and sub-pico second pulse w id th , excim er lasers have been very useful 
in studying tim e-dependent fast processes. A  number o f such laser systems have 
been described. On the application side m ajor emphasis has been given on fusion, 
fifteen papers are d irectly  related to  th is problem. Some results on neutron yield  are 
comparable to  Takamak results. Other areas of application include holography, 
isotope separation etc.
This is a w e ll-ed ited  volume in the Springer Proceedings series. W e hope 
that although som ewhat specialized in nature the book w ill be useful for updating  
our know ledge o f recent development in the field  of short wavelength lasers not 
only for the persons actively concerned but also for those engaged in energy 
research, in general.
D S R a y
Oe|>ortment of Physical Chemistry, 
Indian Association for the Cultivation of Science, 
Jadovpur, C a lcutta -700032
